Abstract-In their recent paper, Alnasser and Foroosh derive a wavelet-domain (in-band) method for phase-shifting of 2-D "nonseparable" Haar transform coefficients. Their approach is parametrical to the (a priori known) image translation. In this correspondence, we show that the utilized transform is in fact the separable Haar discrete wavelet transform (DWT). As such, wavelet-domain phase shifting can be performed using previously-proposed phase-shifting approaches that utilize the overcomplete DWT (ODWT), if the given image translation is mapped to the phase component and in-band position within the ODWT.
I. INTRODUCTION
In a recent paper [1] , a wavelet-domain (in-band) solution for the 2-D phase-shifting of an input image was derived. The method is formulated for the multilevel 2-D "nonseparable" Haar discrete wavelet transform (DWT) and it is parametrical to the (known) image translation (shift) in the spatial domain. Experiments are presented that demonstrate that the proposed in-band solution provides significantly higher quality against conventional interpolation approaches when the input image undergoes a series of subpixel shifts [1] .
In this correspondence, we show that the utilized transform of [1] is in-fact the conventional separable Haar transform (Section II). We also correct some minor mistakes made in the transform formulation of [1] . This means that the in-band phase shifting results obtained by [1] can be obtained with previously-known theoretical and practical results proposed in [2] - [4] , as discussed in Section III.
II. COMMENTS ON TRANSFORM USED BY ALNASSER AND FOROOSH
We follow the notations of [1] and assume that the input is a 2-D signal (image) with 2 N 22 N samples. The transform of [1, (2) Since we have i; j 2 f0; . . . ; K; 2 l01 01g for (1)-(3), the transform synthesis of (3) is erroneous as it uses only half of the detail coefficients of level l 0 1 to reconstruct the blur coefficients of level l, thereby not allowing for perfect reconstruction. For example, for N = 3 we have l 2 f0; 1; 2g; for level l = 2 (finest decomposition level), we have i; j 2 f0; 1g, which means that, based on (3), all high-frequency coefficients h :
Under this modification, the proposed phase shifting results of the paper follow, e.g., [1, (8) (10), (11), (14)]. Hence, the results of [1] are valid for the transform given by (6) and they are correct for this case.
However, it is straightforward to demonstrate that (6) corresponds to the scaled separable Haar DWT analysis. The row-column (separable) decomposition with the Haar DWT is given by Equation (7) expands to (8), shown at the top of the page, i.e., the decomposition (6) of scaled by 2.
Finally, in order to agree with [1, Fig. 1 ] and with [1, (2) ], the three parts of [1, Fig. 2 ] should be altered to include only the pairs of 2 2 2 coefficients used in the actual computation of the algorithm shown by [1, (6) and (9)] and by the computations thereafter. In addition, the superscript of the summation that appears in [1, (6) and (9)] should be
